Defective mitochondrial translation differently affects the live cell dynamics of complex I subunits.
Complex I (CI) of the oxidative phosphorylation system is assembled from 45 subunits encoded by both the mitochondrial and nuclear DNA. Defective mitochondrial translation is a major cause of mitochondrial disorders and proper understanding of its mechanisms and consequences is fundamental to rational treatment design. Here, we used a live cell approach to assess its consequences on CI assembly. The approach consisted of fluorescence recovery after photobleaching (FRAP) imaging of the effect of mitochondrial translation inhibition by chloramphenicol (CAP) on the dynamics of AcGFP1-tagged CI subunits NDUFV1, NDUFS3, NDUFA2 and NDUFB6 and assembly factor NDUFAF4. CAP increased the mobile fraction of the subunits, but not NDUFAF4, and decreased the amount of CI, demonstrating that CI is relatively immobile and does not associate with NDUFAF4. CAP increased the recovery kinetics of NDUFV1-AcGFP1 to the same value as obtained with AcGFP1 alone, indicative of the removal of unbound NDUFV1 from the mitochondrial matrix. Conversely, CAP decreased the mobility of NDUFS3-AcGFP1 and, to a lesser extent, NDUFB6-AcGFP1, suggestive of their enrichment in less mobile subassemblies. Little, if any, change in mobility of NDUFA2-AcGFP1 could be detected, suggesting that the dynamics of this accessory subunit of the matrix arm remains unaltered. Finally, CAP increased the mobility of NDUFAF4-AcGFP1, indicative of interaction with a more mobile membrane-bound subassembly. Our results show that the protein interactions of CI subunits and assembly factors are differently altered when mitochondrial translation is defective.